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In the decomposition of quternary pbosghonlm alkoxldes, stero- 

chemical a qmlltatlve rate stlldles (1) s-at that an alkoxlde anion 

first adds to the phosphoni~catlonto forracollpolmd inwhlcbtbe 

phosphorus Is pentacovalent, aMthIs then loses a suitable anionto give 

a nev quaternwy pbospaoaltm cation in which one of tbe gxw&m bonded to 

phorpholvis~alloqle2-P. The new cation, In turn, adds a second 

al&xl& Ion to give a nev peatacovaleat pbo@lolm-com&unmdinldllch~ 

~lgroupsarebondedtopbosphonu. Siocepeatamvalentant.~ 

colpomdeanarhmnstsb~tbrrrpantaco~phorphotruc~,it 

~thO~tthatthet~soiinkrvdiatespost~~tobef~intbs 

decomposition of quaternary phosphoniu alkoxldes could actml.ly be isolated 

from reaction systems lnvolviaq the decomposition of quaternary stibonlm 

alkoxldes. Thisturnedouttobe the case, as described in the followio~ 

ParwraPbs. 
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Methoxytetraphenyle.ntimouy, (OeHs)rSbOMe, m.p. 130-132', was 

obtained in 68$ yield when tetraphenylstibonim bromide (2) was caused 

to react tith sodlun methoxlde in absolute methanol. The HMR spectnm 

of the compound In carbon tetrachloride solution shoved a singlet at 

6 = 2.74 ppm (with reference to 'I%) attributable to the methyl protom 

of the methoxyl group. Between 5-a 7.0 pps aad d‘= 8.0 plrm there were 

two absorption regions, each about 0.4 ppm wide. The first (and mare 

strongly absorbing) region had its center at $1 7.26 ppn and the second 

at 159 7.55 ppm, th ese attributable to the protons of the pheuyl ~011ps. 

An a-1 to aryl proton ratio of 3:21 ~6 found by integration; expected 

ratio for netboxytetraphenylantlmony, 3:20. !l!he same compound MS 

obtained In 97% yield when psntaphenylantimony (3) was refluxed in 

absolute methanol solution for 3.5 hr. Benzene was also isolated from 

this reaction mixture. Ibis reaction is analogous to the known conversion 

of phenyl-his-biphenyleneantjmony to eth~enyl~-biphenylylbiphenylene- 

aatimouy by the action of refluxing ethanol (4). 

The reaction between the tetraphenylstibonim cation aad methoxide 

ion is evidently a rapid one inasmuch as the NMR spectrm of a fresh 

solution of equivalent mounts of tetraphenylstibonium bromide and sodium 

met&oxide in methanol is identical ulth that of a methanol solution of 

preformed methoxytetraphenylantlmony. A solution of tetraphenylstibonlum 

bromide in methanol gives a completely different spectrum. 

It should be pointed out that, whereas a carbon tetrachloride solution 

of methoxytetraphenylantimony has a sharp singlet absorption peak at 

= 2.74 pps in its I'M spectnan, this peak Is ahsent in the spectrlrn of 

a methanol solution of metboxytetraphenylimony. The absorption patterns 
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inthearomaticragionwiththct~diffenntsolvante~rarps~ 

but not identical. A carbontetmehkxld e e01ut1onhM absorptionareM 

with centers at 61 7.26 pp and d-= 7.55 pp coqparad with 6-7.38 

and 7.60 ppn for a methanol solutloa. l%ese results can be explaIned by 

the assmption that equlllbrla such as the followlq exist In methanol 

solution. 

If one or mre of these exchsqe reactions are very rapid, the lack 

of any absorption at 5 = 2.74 ppm is lmderstaPdablej rapid chemical 

exchange would cause decoupling of the methylenic protons. At the E(UIIC 

time, the nature of the absorption In the Srapatic region seems to 

indicate that the equllibrlrrm favors the covalent form of the wlecule 

even in methanol solution. 

A covalent structure for crystaLline meth~traphenylantlmo~ Is 

consistant. with its relatively low m.p. and its ready solubillty in non- 

polar solvents, such as carbontetrachlorlde andpetroleus ether. Byway 

of contrast, tetraphenylstiboniwn bromide has a m.p. of 214Sl6o and Is 

insoluble in these solvents. 

When methoxytetraphenylantylantimony was heated mder reflua in absolute 

methanol for a period of five veeks, dimcth~iphenylantimzw, m.p. 

loo-mo, and benzene were obtained in 81% yield. It was also found that 

the rate of this reaction is dependent on msthorlde ion concentration. In 

essentially qualitative experiments, equal smomts of tetraphenylstibonlm 

bromide were dissolved In equal volmes of methanol containing varying 



concentrations of sodium methoxlde. As mentioned before, exsmination of 

NM7 spectra revealed very rapid formation of u&holcytetrephenylantimony. 

!Phe solutions were refluxed, end, after convenient periods of time, samples 

were withdrewo from the reaction mixtures and NMR spectra taken. Since 
. . 

the absorption peak of benzene, which appears et b = 7.27 ppm, is 

sufPiclently well separated from the absorption regions of the aromatic 

protons of methoxt.etrephenylantimDny ( 6 = 7.38 and 7.60 pp) and of the 

tetraphenylstibonius cation ( g = 7.95 pp) In methanol solution, it was 

possible to observe the increase In benzene concentration as the reactions 

progressed. In this way it was convincingly demonstrated that benzene was 

produced rare rapidly as the concentration of methoxlde ion was increased. 

Although we feel that the mechanism of this reaction involves formation of 

Na+ (CeHe)rSb(OMe)z-as an Intermediate which then ejects sodlun phenyl, 

additional work will have to be carried out before the mechanism Is 

established vith any degree of certainty. 

There appears to be little doubt about the covalent nature of 

dimethozq'triphenylantlmony. It has a low m.p. and sublimes readily. It 

is very soluble in nonpolar solvents. The NM spectre of the compound in 

both carbon tetrachlorlde and methanol solution show a singlet et 

6' = 3.03 pp, although the singlet is somewhat broader when meUaano1 is 

used as the solvent ths.o v&n carbon tetrechlorlde is used. Integration 

shows the correct ratio of methowl hydrogens to somatic hydrogenS. 

These results also suggest that dimethoxytriphenylimony has 8 

trigonal blpyramidal structure with the methoxyl grows occupying the apical 

positions. This would resultlnthe protons of thetvomcthoxylgroups 

being equivalent and would account for the singlet peak et 4 - 3.03 PP. 

Another possibility, of course, is simply that the activetlon energy for 
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dissolved inretom (11). 

sstisractory analyses havebe obtained r0r cu or the newcompnmds 

mentioned above. 

. Thir work MB npported in part by a emat, UP-3337, 

from the lIational Science Rnmdatlon. TheQdRspectrawretakenona 

Varlan AdO apparatus, the pmchase ofuhichwas madeposslblebya 

research lnstnmsnt grant by the Hational Science Fo~tlon to the 

Univereity of Massachusetts. 
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